Finite element analysis of stress distributions in mono- and bi-cortical dental implants.
The finite element analysis (FEA) of the stress distribution in the mono- and bicortically fixed implants subjected to 3-axial loading was performed and verified experimentally on a model mandible to evaluate the benefits of each type of fixation from the viewpoint of the compressive stress reduction in the cortical part of atrophied mandible. The analysis revealed that the highest compressive stresses in the cortical bone are generated at the edge of the cortical bone where the highest torque from the implant is acting. The most effective way to reduce the maximum level of compressive stresses in the cortical bone and in the implant is the recession of the implant thread slightly below the surface of the cortical bone. Shortening of the intraosseal length of the implant and/or thinning of the upper cortical bone result in a substantial increase of the maximum compressive stresses. The comparison of FEA and model experiments suggests that bicortical fixation is the most efficient in the fresh implants and the advantage of bicortical fixation compared to monocortical fixation decreases with time due to osteointegration, possibly as a result of gradual suppression of sliding between the bone and implant during loading.